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1 F=ihfii4/r/General Description

Skylab SKM89 # 41>k 1l GNSS #LHL Al GNSS K& — & Beit, & HI HIs; SR L1+L5 BUIE A7 5
X, F¥F GPS. BDS. GLONASS. Galileo. QZSS. SABS %% RgEfi. 5 L1 Bl AH, L1+L5 XU
BUENLREA BOBPR B Z 1R 2%, AR m, e ER, REREEE .
Skylab SKM89 series adopts the integrated design of GNSS module and GNSS antenna, with on-board
backup power supply; The module supports L1+L5 dual frequency positioning mode and supports GPS,
BDS, GLONASS, Galileo, QZSS and SABS multi system positioning. Compared with L1 single frequency
positioning, L1+L5 dual frequency positioning can effectively eliminate ionospheric errors, with higher
positioning accuracy, shorter positioning time and higher system stability.

PR RBULZ F(-164dbm). HUTHREE TR AOHE sl AT DR S R RRMONT i 2 P52 9 i s 350 b OR45 E
(A
The module has the characteristics of high sensitivity (-164dbm) and excellent anti-interference ability. It can
maintain positioning in dense forests and high-density urban buildings.

AL R, AR, BRI A TV E AL AN AT SR AR K, AR RS
R E RL K
The module has excellent performance and low cost, and can meet the strict requirements of professional
positioning and personal consumption needs, including the positioning requirements of products such as

vehicle mounted and portable devices..

Figure 1: SKM89 Top View Figure 1: SKM89 bottom View
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$1 %) 5 F/Applications

IR 7% 351/ Car navigation

A NS %% Personal navigation equipment
R4 %42 24 Automobile security system
35 W5 % Vehicle monitoring

IRNSS [/ IRNSS application

HA W FHIFeatures

L1+L5 XUHiEL, L1 % #F GPS. glo. gal. BDS. QZSS. SBAS % £ 4/ L1+L5 dual band, L1 supports GPS,

* W & & ¢ ¢ o M

glo, gal, BDS, QZSS, SBAS systems

€ L5 3 FF GPS. gal. BDS #l QZSS/ L5 supports GPS, gal, BDS and QZSS

& 71 SBAS (WAAS, EGNOS, MSAs, Gagan)/ Support SBAS (WAAS, EGNOS, MSAs, Gagan)

€ 7 FF RTCM (v2.3 f1 v3.3)/ Support RTCM (v2.3 and v3.3)

& S ¥ agps: EPO, easy, NVRAM, hotstill/ Support agps: EPO, easy, NVRAM, hotstill

& SRR RIRBER . RTC #i. A, GLP. ULP/ Support power saving mode: sleep mode,
RTC mode, periodic mode, GLP, ULP

& S0 FF PPS &R, 5 +15ns, PPS 5 NMEA #H><E¢/ Support PPS timing, with accuracy of = 15ns. PPS
is associated with NMEA

& 2 ERES 75 Wi L1 AR 60 Hi L5 T2/ Up to 75 L1 satellites and 60 L5 satellites can be tracked

& R TTFF: A3/ T 28s(3 glo 1 cttff Ay 24s), #4433t E]/N T 1s/ Extremely fast TTFF: cold start is
less than 28s (cttff is 24s with glo); Hot start less than 1s

& Tl brifE/ Industrial standards

& EMIEES T EA BRI E AR ALE A28/ Good positioning accuracy and position effectiveness
under weak signal

& LBk 5 E A A FE %/ Superior quality and reliability

& 754 ROHS, FCC Al CE #r#/ Comply with ROHS, FCC and CE standards
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4 Pin Assignment

\O PPS O

Figure 2: SKM89 Pin Package

5 5|ji4-Hd/ Pin Assignment

SIMFFE | B3I ‘ - ‘
/10 #4iA&/ Description #%vEl Remark
Pin No. Pin name
TAE B JEIE
1 vVCcC P H1J5/ Module Power Supply
Operating range: 3.3V to 5.5V
AT B b/ AN e
2 TXD 0
UART Serial Data Output Leave open if not used
AT BRI/
3 RXD | Leave open if not used
UART Serial Data Input
4 GND G s/ Ground
I [] ik 45 = | (100ms)/
5 PPS @] Leave open if not used
Time pulse Signal (100ms)
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6 #EOACE/ Interfaces Configuration

UART

SERPSCR BRI (T 2. NS H £ 5 26508 LVTTL HUF . BOABAE% 115200bps, BABEE%
AT g 921600bps. 5 FIERER M A 4T B .
It supports data transmission and firmware upgrade. The input or output signal type is LVTTL level. The

default baud rate is 115200bps, and the maximum baud rate can be set to 921600bps. The serial port baud

rate can be configured by the user.
UART 1] LLEN RTCM o N 4% 1 BRINE AR 29 115200, fitE 2609 1Hz, FLIEAE 3R 4 s 22 ] A .
UART can be used as the input and output interface of RTCM. The default baud rate is 115200, the output

rate is 1Hz, and the baud rate and output rate are adjustable.

PPS

Z Uk (PPS): SKM89 24t 1 AEH AF#A 1 I (8] Bkl PPS {55 . PPS 155 A Y AMEB R Gi 4R e i IR 55 .
Jok v B B RTE , RE RN EE 24 /NEF 15ns. SRATEDL T, BERDEH — AN Rk
Second pulse (PPS): SKM89 provides a very accurate time pulse PPS signal. The PPS signal can
provide time service for external systems. The pulse width is adjustable, and the accuracy is 15ns

every 24h. By default, one pulse per second is output.
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7 S84l Performance introduction

2%/ Parameter 1iBH/ Specification
HJR &/ supply voltage 3.3~5.5V
GLONASS L10F
GPS L1CA
QZSS L1CA
L1 SBAS L1
QZSS L1 SAIF
Galileo E1(E1B+E1C)
RFIN BDS Bi1l
GPS L5
L5 QZSS L5
Galileo E5A
BDS B2A
SWR <15
R 7/ Tracking -164dBm
R E ISensitivity i 3/ Re-Acquisition -160dBm
i i/ Acquisition -146dBm
%€ fiz/ Position <1.7m CEP50 without SA(Open Sky)
f&E/ Accuracy i# %/ Velocity 0.1m/s without SA
PPS +15ns
%58/ Cold Start 28s(Typical Open Sky)
#3KHt A/ Acquisition Time #JH 31 Hot Start 1s
H 38/ Re-Acquisition <1s
2 ¥riBh GPS/Assisted GPS support EPO
Ih#E/ Power Consumption i/ Tracking S8mA
f#i#k/ Acquisition 53mA
¥ R FE 2/ Navigation data update
frequency 1~10Hz Default 1Hz
4%/ Altitude Max 18,000m
1Z1TBR %/ Operational Limits # %/ Velocity Max 515m/s
Jni# £/ Acceleration Less than 4g

8/18
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8 S %s/ Electrical Characteristics

248357 B K 8 BEL/ Absolute Maximum Rating

Z¥/Parameter 75/ Symbol | F/ME/ Min | B K{E/ Max | B47/ Units
175/ Power Supply
Y [ /Power Supply Volt. VCC -0.3 55 \Y
3| 1% N/ Input Pins
(EREETPNSEEE Wk 1PN
VIO -0.5 2.94 \%
Input voltage on any input connection
NS ESD fg 71/
2000 \%
Human Body Model ESD capability
##3%/ Environment
17t/ Storage Temperature Tstg -40 125 °C
Y%/ Humidity 95 %

ER: A0 R RBUEE ORI BUEE, ERKBUEEARIEDIREIZAT o i AR E 1R G T R 25
M V52 26 FR) T 5 Bl K AR IR . DO RERRAE 25 MBS LI N A 26 1H 35

Note: Absolute maximum ratings are stress ratings only, and functional operation at the maxims is not

guaranteed. Stress beyond the limits specified in this table may affect device reliability or cause permanent

damage to the device. For functional operating conditions, refer to the operating conditions tables as follow.

T.#E%%¥/ Operating Conditions

51 &M | BAME | BAUE | BRME | Bh
2%/ Parameter ” . :
Symbol | Condition | /Min | /Typ | /Max [ Units
FLJR H i/ Power supply voltage VCC 3.3 5 55 \Y
FL Y FL R S0/
VCC_PP VCC=5V 58 mV
Power supply voltage ripple
R Y FEL UL, A 3
ICC VCC=5V 40 mA
Supply current, Acquisition
P Y5 FL U R
ICC VCC=5V 35 mA
Supply current, Tracking
% N\ FE°F/ Input high voltage Vin 2 55 V

9/18
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i N HL T/ Input low voltage Vi -0.3 0.2VCC
%y 7 HL T/ Output high voltage VoH 24 31
gy i FL >/ Output low voltage VoL -0.3 0.4 \Y
1R ¥/ Operating temperature Topr -40 85 °C

9 HLIEINYE/ Mechanical Specification

3. 50
26,
B Unit: mm 2.40

1.50

o [e)

R
@‘ #4.80 JE ]

| 8.20 — e

2.60

(M7 -
(Y
BN |
00N

Figure 3: SKM89 Dimensions
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10 A4t/ Software Protocol
NMEA 0183 #}iX/ NMEA 0183 Protocol

NMEA P80 — A& T ascii KPR, idsk RS 24047106 . GPS € HITH B A LASGNxxx 13k, I
H xxx A2 e T B9 B B I = AN T REFR AT . NMEA TH A — NIRRT, Fe VR 5358 (0 B A5 5«
The NMEA protocol is an ASCll-based protocol, Records start with a $ and with carriage return/line feed.
GPS specific messages all start with $GNxxx where xxx is a three-letter identifier of the message data that
follows. NMEA messages have a checksum, which allows detection of corrupted data transfers.

Skylab SKM89 3 ##LL N NMEA-0183 7 £.:GGA, GSA, GSV, RMC VTG, ZDA. RN NMEA-0183
i E N GGA, GSA, RMC, GSV, ZDA, EFr% 1 E A 115200bps.
The Skylab SKM89 supports the following NMEA-0183 messages: GGA, GSA, GSV, RMC VTG, ZDA. The
module default NMEA-0183 output is set up GGA. GSA. RMC. GSV , ZDA and default baud rate is set up

115200bps.

Table 1: NMEA-0183 % i i H)/ NMEA-0183 Output Messages

NMEA ic 3%/
#3R/ Description ERM/ Default
NMEA Record
GGA SE AL BE (S 2/ Global positioning system fixed data Y
GSA 277 T2 {5 B/ Global DOP and active satellites for GLONASS Y
GSV Al L TR A5 5/ GNSS satellites in view for GPS Y
RMC 47 2 115 2/ Recommended minimum specific GNSS data Y
VTG i THI 3% /£ 1% 2./ Course over ground and ground speed Y
ZDA i 8] A1 H #3145 )5/ Date and Time Y

GGA -ENMEHE(S E/ GGA-Global Positioning System Fixed Data

WiBEA)EE T S eI E . IR E. 2% RMC FREMIRS . B, e HIH. R IE
Wafilfl . Fix Type. PDOP. VDOP iEZ# GSA.
This sentence contains the position, time and quality of the navigation fix. See RMC for Fix Status, Fix Mode,

Fix Date, Speed, and True Course. See GSA for Fix Type, PDOP, and VDOP.
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$GNGGA,022326.000,2238.3443,N,11403.0962,E,1,22,0.72,104.0,M,-2.2,M,,*69

Table 2: GGA iEA)#% 2/ GGA Data Format

a7 X ‘
Z#IName ##iid/Description
[Example /Unit
%) ID/Message ID $GNGGA GGA protocol header
UTC 5Ef7/ UTC Position | 022326.000 hhmmss.sss fif 70 F2 4% 24
4 [ [Latitude 2238.3443 ddmm.mmmm & 53 #% 5
- N=1t4i S=rg4i/
N / S #5:E/ N/S indicator N
N=Northern latitude S=South latitude
2 J¥/Longitude 11403.0962 dddmm.mmmm 73 4% =X
B E=AR%& W=p5%/
E/W #5:E&/ E/W Indicator E
E=East Longitude W=West Longitude
& f7 by & /Position Fix
1 JLH$ % 2-1/ See Table 2-1
Indicator
P Ef#i i/ Satellites Used 22 Jil 0 #| 12/ Range 0 to 12
HDOP 0.72 7K -4 £ [ -7+/ Horizontal Dilution of Precision
i JE (S [k )/
MSL Altitude 104.0 meters
Altitude (referenced to the Ellipsoid)
AltUnit M meters Altitude Unit
GeoSep -2.2 meters Geoidal Separation
GeoSepUnit M meters Geoidal Separation Unit
Age of Diff.Corr. <Null> second | M 7 E/Null fields when it is not Used
Diff.Ref.Station ID <Null> AN R 2 7 B /Null fields when it is not Used
K56 A1/ Checksum *69
EOL <CR> <LF> ZEF bR £ End of message termination

Table 2-1: Position Fix Indicators

¥ 1 /Value Hiiik /Description
0 SENASH] FH B IE 2%/ Fix not available or invalid
1 HRGENL Fix valid
2 #/4y GPS, H % E i/ Differential GPS, fix valid
12/18 SKM89-DA-001,A/1
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GSA -4ui EE/E B/ GSA-GNSS DOP and Active Satellites

ek A SR e e TARRE |, e 2RAY,

CfiH 22K PRN fFR

J PDOP, HDOP, VDOP %5 E..

This sentence contains the mode of operation, type of fix, PRNs of the satellites used in the solution

as well as PDOP, HDOP and VDOP.

$GNGSA,A,3,199,195,08,26,09,31,16,194,193,27,03,04,1.07,0.72,0.79,1*05

$GNGSA A,3,67,66,,,,,,,,,,1.07,0.72,0.79,2*0E

$GNGSA,A3,.,,,11511,,1.07,0.72,0.79,3*0E

$GNGSA A,3,37,20,07,,,,,,,,,,1.07,0.72,0.79,4*08

Table 3: GSA iEA)#% 1/ GSA Data Format

Z#IName ~BllExample | A7/ Unit H#iid/Description
i) ID/ Statement ID $GPGSA GSA 143 3k/ GSA protocol header
i, 1/ Mode 1 A See Table 3-2
i 2/ Mode 2 3 See Table 3-1
O LA ID /5 2/ - -
D of satellite used 199 —{5iE¢ Sv {5 5/ Sv on Channel 1
oA LA ID 2/ -
D of satellite used 195 B _{FEM Sv {5 E/ Svon Channel 2
O LA ID /5 2/ <Null> T ZAFER SR CREEH NN Z
ID of satellite used Sv on Channel 12 (Null fields when it is not Used)
PDOP 1.07 K7 B ¥ % X 1 /Position Dilution of Precision
HDOP 0.72 7KF-¥& FE X1/ Horizontal Dilution of Precision
VDOP 0.79 af FL RS FZ K T/ Vertical Dilution of Precision
56 A1/ Checksum *05
EOL <CR> <LF> g5 b £ 5/ End of message termination

Table 3-1: #iz 2/ Mode 2

{&/Value #iiR/Description
1 K 5E i1/ Fix not available
2 2D 47/ 2D Fix
3 3D &/ 3D Fix
13/18
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Table 3-2: #iz\ 1/ Mode 1

{E/Value #iiR/Description
M Fahik# 2D 5 3D #ix/ Manual-forced to operate in 2D or 3D mode
A H5hik £ 2D 5i# 3D fi/ Automatic-allowed to automatically switch 2D/3D

GSV -] L T £15 5/ GSV-GNSS Satellites in View

PEIE AL Al L AR 0 PRNs, 7 7 A1 A 2545 2

This sentence contains the PRNs, azimuth, elevation, and signal strength of all satellites in view.
$GPGSV,4,1,13,27,78,149,46,199,60,149,39,04,59,289,43,194,56,045,44,1*64
$GPGSV,4,2,13,195,54,108,43,16,50,008,43,08,45,203,42,26,33,038,40,1*5A
$GPGSV,4,3,13,09,28,313,33,31,28,098,42,193,26,167,39,03,11,233,39,1*52
$GPGSV,4,4,13,22,,,35,1*60
$GPGSV,3,1,10,27,78,149,50,199,60,149,48,04,59,289,46,194,56,045,45,8*6C
$GPGSV,3,2,10,195,54,108,46,08,45,203,48,26,33,038,36,09,28,313,31,8*54
$GPGSV,3,3,10,193,26,167,44,03,11,233,43,8*55
$GLGSV,1,1,02,66,38,231,37,67,31,297,33,1*7A
$GAGSV,1,1,02,05,,,41,24,,,41,7*72
$GAGSV,1,1,02,05,,,45,24,,,41,1*70
$GBGSV,3,1,11,07,65,346,40,37,50,357,43,23,33,068,26,10,32,262,41,1*7A
$GBGSV,3,2,11,20,28,264,35,01,,,42,02,,,36,16,,,42,1*48
$GBGSV,3,3,11,03,,,40,05,,,28,32,,,38,1*74
$GBGSV,1,1,04,37,50,357,41,23,33,068,45,20,28,264,37,32,,,41,4*44

Table 4: GSV EH]#% 30/ GSV Data Format

ZFRIName AfBl/Example| HA7/ Unit iR /Description
if) ID/ Message ID | $GPGSV GSV 1 3k/ GSV protocol header
ESE (e 4 AR GSV iEA] KB (B 1 & 3)/ Total number of GSV
Number of Message sentences (Range 1 to 3)
GRS/ 1 AR GSV AT AR JLk (Va1 2 3)/
Message Number Sentence number of the total (Range 1 to 3)

14718 SKM89-DA-001,A/1
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ER L ENSY) 13 LT AL R S 25U Number of satellites in view

Satellites in View

LA ID/ Satellite ID 27 {518 1/ Channel 1
il ffi/Elevation 78 degrees {%1& 1(F5H# 00 #| 90)/ Channel 1(Range 00 to 90)
Jihifa/ Azinmuth 149 degrees |fZi& 1(5 [ 000 % 359)/ Channel 1(Range 000 to 359)
46 dB-Hz {518 1(7EF 00 2 99, AKAH F A=)/
{5/ SNR(C/NO)

Channel 1(Range 00 to 99, null when not tracking)

/2 1D/ Satellite ID 194 {518 4/ Channel 4
i ff1/Elevation 56 degrees {518 4(Yu [ 00 %] 90)/ Channel 4(Range 00 to 90)
Ji L1 Azinmuth 045 degrees |fFi# 4(35 [ 000 % 359)/ Channel 4(Range 000 to 359)
N 44 dB-Hz fH1E 4(VEH 00 £ 99, AR A FH I =)/
{ZME L/ SNR(C/NO)
Channel 4(Range 00 to 99, null when not tracking)
56 F1/ Checksum *64
EOL <CR> <LF> S5 bR E R End of message termination

HE: PLTREA EREBHE, WREHEZAD GSV fHE .

Note: Depending on the number of satellites tracked multiple messages of GSV data may be required.

RMC -#:# €5 &/ RMC-Recommended Minimum Specific GNSS Data

RS HEE E AL DR ENAE R . 2% RMC R MDIRES . BB, 2 6r H I sl s .
Fix Type. PDOP. VDOP %% GSA.
This sentence contains the recommended minimum fix information. See GGA for Fix Quality, Sats Used,
HDOP, Altitude, Geoidal Separation, and DGPS data. See GSA for Fix Type, PDOP and VDOP.
$GNRMC,022326.000,A,2238.3443,N,11403.0962,E,0.01,169.33,120421,,,A,V*07

Table 5: RMC ####% 3/ RMC Data Format

4 Fr/IName ~HBI/Example| #47/ Unit Hii& /Description
4] ID/ Message ID $GNRMC RMC #1¢:k/ RMC protocol header
UTS 178/ UTS Position | 022326.000 hhmmss.sss B 43 b =X
K7 /Status A A=data valid or V=data not valid
25 5 /Latitude 2238.3443 ddmm.mmmm J& 73 4% 5

15718 SKM89-DA-001,A/1
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N/S #r&/ N/S Indicator N N=1t4: S=Ei%i/N=north or S=south
24 J%/Longitude 11403.0962 dddmm.mmmm J£ 55 #% 20
E/W #5£/ E/W Indicator E E=/R% W=piZ/E=east or W=west
X i &/ Speed Over Ground 0.01 Knots
X} i ]/ Course Over 169.33 Degrees H A1/ True Course
Ground
UTC H %1/ Date(UTC) 120421 ddmmyy
ti 4w £/ Magnetic variation <Null> Degrees A% FH U A2  Null fields when it is not Used
14 A #4 J7 fir/Magnetic Variation|  <Null> E=RZ4 W=t RN NE) /
Direction E=east or W=west (Null fields when it is not Used)
FEEEY Fix Mode A A=autonomous, N = No fix, D=DGPS, E=DR
56 A1/ Checksum *07
EOL <CR> <LF> 45 AR E 5 End of message termination
GLL-#1 3 58 H115 B

AEHEMEERER.

$GNGLL, 2238.3443,N, 11403.0962,E, 022326.000,A,A*4F

% 6: GLL HuEik =

vy 24 LA VA iR

Message 1D $GNGLL GLL protocol header

Latitude 2238.3443 ddmm.mmmm

N/S Indicator N N=north or S=south

Longitude 11403.0962 dddmm.mmmm

E/W Indicator E E=east or W=west

UTC Position 022326.000 hhmmss.sss

Fix Status A A=data valid or V=data not valid
Fix Mode A A=autonomous, N = No fix, D=DGPS, E=DR
Checksum *4F

EOL <CR> <LF> End of message temination
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VTG-Hi i 3% £ {5 B/ VTG-Course Over Ground and Ground Speed

BB A AL T AR TT S AT I A

This sentence contains the course and speed of the navigation solution.

$GNVTG,169.33,T,,M,0.01,N,0.02,K,A*2E

Table 6: VTG i&f)# X/ VTG Data Format

4 Fr/Name ~l/Example | HA7/ Unit 4 Fr/Name
%) ID/Message 1D $GPVTG VTG #4383k/ VTG protocol header
Tcourse 169.33 ¥/ Degrees Efji1/ True Course
Reference T T =True
Mcourse <Null> ¥/ Degrees | Magnetic Course (Null fields when it is not Used)
Reference M M = Magnetic (Null fields when it is not Used)
Speed over ground 0.01 % H/ Knots /N i BL %/ Nautical Miles per Hour
Units N Knots
Speed over ground 0.24 Km/hr PL B/ 5L in Kilometers per Hour
Units K o B/ Kilometer per hour
Mode A A=Autonomous, N=No fix, D=DGPS, E=DR
K5 A1/ Checksum *23
EOL <CR> <LF> 45K bR E 45 End of message termination

ZDA - B}[a] H #1/Z B/ ZDA-Date and Time

R ) i TR A H IS 2

This sentence contains UTC date & time, and local time zone offset information.

$GNZDA,022326.000,12,04,2021,,*49

Table 7: ZDA #5442/ ZDA Data Format

ZFr/Name ~l/Example | A7/ Unit f#iit/Description
i&+] 1D/ Message ID $GPZDA ZDA protocol header
UTC i)/ UTC Time | 022326.000 hhmmss.sss
F/Day 12 UTC time: day (01 ... 31) dd
H/ Month 04 UTC time: month (01 ... 12) mm
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4/ Year 2021 UTC time: year (4 digit year) yyyy
EEZNy <Null> ARHBI XA A% /N (A T 33 52 BL)/ Local Time
local zone hours Zone Offset Hours (Null fields when itis not Used)
ke o>h/ <Null> AHBI X A A% 73 Bl B (A TN a3 52 BL)/ Local Time
local zone minutes Zone Offset Minutes (Null fields when it is not Used)
56 1/ Checksum *49
EOL <CR> <LF> 45 iR £ 45/ End of message termination

11 L& 7R/ Contact Information

Skylab M&C Technology Co., Ltd.

HYITH R TRRHEAREGRAF

Huhl: GRYITT e HeIX e P TE T ZR B A B dlcRt 5 b e 9#) 55 6 #E

Address: 6 Floor, No.9 Building, Lijincheng Scientific & Technical park, Gongye East Road,
Longhua District, Shenzhen, Guangdong, China

Ei %/ Phone: 86-755 8340 8210 (Sales Support)

Hi 1%/ Phone: 86-755 8340 8510 (Technical Support)

f& E/ Fax: 86-755-8340 8560

HR4E/ E-Mail: technicalsupport@skylab.com.cn

M 51/ Website: www.skylab.com.cn www.skylabmodule.com
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